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is-^eisi 0002 

[;giS^XH 2004.08.16 

Igfssi ^sssi 16 ^EH oig^^ pxig ^eiibis! ^4^^ 

XI ^ n 

[^S^ 9 = DIGITAL TELEVISION TRANSMITTER AND RECEIVER FOR USING 

16 STATE TRELLIS CODING 

3-1998-007763-8 

[□Eiei] 
[SSI ^siaej 

[Qiai&l^Hl 9-2000-100004-8 

[XigaSEIAH ^£|Ah ^B-IAI- ^^m, SB.|A^ ^^UHS! 

[Sa^aS^eiSl 2000-051975-8 

ggs:?ll Jl .KuiTi Ran 
[^Sie^eiSl 790215-2641435 

[^eeisi 519-806 

[^^1 &^2£l i67Sjxi 

[^^1 KR 

[SSSI ggs:?|] KIM, Sung Hoon 
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[^&J§^eiSl 700716-1019222 

[^eeisi 302-170 

CAB^^Al M=? ^"-Ohg ^'U[Om^ 203-304 
[^^1 KR 

ggHIJIl LEEJae Young 

770912-1042821 

138-916 

AHS^^AI ^m=? SM5^ 27^X1 ^SGhEh^ 514- 
[^^1 KR 

gga:?!] KIM,Seung Won 

[^SJS^eiSl 640609-1268419 

[^eeiSl 302-782 

[^^1 oisg^Ai A-\=p- ^m^^oim^ 105-202 

KR 

[^S^ SSH:?!! LEE.Sgo In 
[^SJ^^aSl 620216-1683712 
[ogy^j 302-120 

p^is^Ai A-\=? a^u^o^^^^ 106-6O6 

[^^1 KR 

ggHIJIl AHN,Chie Teuk 
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[^&J§^eiSl 560815-1053119 
[^eeiSl 305-761 

OAB^^Al °i!i:iSOmh^ 208-603 

[^^1 KR 

[SS^Sl KR 

imm a ^1 1 0-2004-0022688 

[SaSIXI-l 2004.04.01 

I^^ll ^51 a Xil42^o| ^§011 SSI, S Ail60S°l 

oil gS!4jAh m S^&UCK CHBiei 

^oiaoi (21) 

0 2 38,000 ^ 
[I^h^^aSISl 70 e OS! 

1 2 20,000 SI 
[^AhS^S] 24 m 877,000 S! 
imm 935,000 s 

i^&m 4^4=^1 477,500 S! 

i:>l^ois!i 

[^A|35|0I1 S|g,H 
[I^lsXIEl s|oh 
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ATSC A/53<^1 VSB DTV ^ ^ ^j-^-^^l 

^1-^1^1^ 8-VSB DTV ^^^^^1 ^ n ^1^^. 
3. sfl^ «c}-^^ 

le^o^-^ =^^J*>fe s.^^. 

VSB DTV 4^^^^^1<^1 <=>]-%-^. 
3E. 4 
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DTV, VSB, r-llolBl, '^^^ c^lojE^ 
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16 ^>Hfl H^el^i 3.^^ o]^^ €5)1^1^ 4^^^^^! ^ 3. 

{DIGITAL TELEVISION TRANSMITTER AND RECEIVER FOR USING 16 STATE TRELLIS 
CODING} 



<i> £1^ ^efl^ DTV M-Bftfl^ 

<2> ^2fl^ DTV M-Bl-ifl^ 

<4> £4fe ^ ^^3] <a^Al<^loil rr|-^ DTV M-^i^^ 1:^£, 

<5> £5fe £43] ;3-oi ^E-l5]ti]/3fl^ i^l^il- M-H]-i4]^ ^^j£, 

<6> £6^ £53] 7J-01 c-l]o]E-] ^B]5]a]# ^^§]-7] ^tt £^, 

<7> £7^ £43] oi^t:^^ ^^*|-7] ^*!: £i^, 

<8> £8^ £43] oi3_t:-] ^ H€s]i ^^§]-7l £1^, 

<9> £9^ ^^^(philips)^l-7l- x-flo]-^ yj-o] tflolBlo] Eeflg]^ l-s^£, 

<io> £10^ ^ ^^3] ^^Alc^lofl yj-o] cHoiEjo] H^e]^ l-^£, 

<ii> £11^ ^ 11^^31 ^ c]-^ -aj^Alo^lcH] 7j-oi t-11o]B^s] sels]^^ 1:^£, 
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<14> SM^r ^ ^^Ajo^loll DTV ^^^^11- ^-^^^r 

<15> £15fe £142] x-lle^-f-oll Tzfl*!- l-^£, 

<16> £16^ £14^ s)]^ Tz]^E-]5]Blo]l cfl*!: 41- Ail l-^£, 

<17> £17^ £162] 7J-01 B|lo]Bl i:]^B-lB]ti]oil tfl*!- ^>Ail ^g^:£o]T:]-. 



<i8> ^ ^eflti]^ ^1^^^^ ^^3] (Advanced Television System 

Committee, ATSC)2] xjAj-s)- rq^lii ^Isfl ti] ^(Digi tal Television, DTV) S^(A/5 
3)<^1 #tfl5|-(Vestigial Side Band, VSB) DTV ^^^^^1 ^ n ^^^^] 

^^^A^, jai::]- ^T-Ai]§]-7il^ 16 H€s]i <^l-g-^ DTV ^^^^^1 

<i9> ;^R> ^fl^^ ^«fl HDTVCHigh Definition Television) ^tt ATSC 

H^S]^^ 913.^ ^ ^^Sl-^ 1271121 cilolE-l r^H^^ 10.76 
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MHz 5llo]iEo^ 8 VSB(8-VSB, {-7, -5, -3, -1, 1, 3, 5, 7}) iS^^^ 

^V-g-^cf. o] A]^^ VHF UHF ^sflti]^ ^fl^ofl cfl-g- 

^Vfe 6 MHz ^sj-^ tfl-^-^^ ^ ^11^ ^1-^ ^^fe 19.39 Mbps^ ^ 

o]^ ^]]o]^s. ATSC DTV S.^^ A/53<^1 7]^ ^fl-g-^ 

http://www.atsc.org/c>ll>| ^l-g- 7}^^}t\-. 

<20> ^Hfl^ DTV M-B^-ifl^ l-e^:£cilT=l-. 

<2i> tiV^ ^^1, 4^^^^1(100)5. tilolBjir 188 aj-^lS^ MPEG 

S.^ 7}^^ 511^ (MPEG compatible data packet - ^7] wj-o]^ w ^10]^:^ 

(pay load) cljoiBl^ M-Bfifl^ 187 w^lB S^)^S ^^j^ tfloiBl ^^H^^l 

1:^. "^^ i^-ll'^'lBlfe i:-llc:>lBl ^t:-lP>olx-1( randomizer, lOD^l^i ^t^-I^^V^l^^^ , ^ 
sfl^^ RS(Reed Solomon) <y^c1 (103)<^1 ei ^^^^(Forward Error 

Correction, FEC - RS 3.^, 1/6 ^^]^ ^ 2/3 H^l^l^^ S^)^ 

^sfl 20 wV^^lH^l sflelE^ ;^^:s.7l- o]^x^^t\-, ^ ATSC a^^l tt|-sig, 

o^A]- 2^ ^l€^(Pseudo Random Binary Sequence, PRBS)<^1 -E.^ ^^^^E]^ ^l] 

olss.(payload) ^<^^^ hHIH^^ XOR^x^. 
<22> ^i>|T^>^Hi^ tll^lBl# ^^s:>^ RS ^St>|(103)<^lAi^ 187 wl-<^lH 

^ tllo]Blc>ll FEC# ^% 207fl^ RS SflelEl Hl-o]E7]- w.7j.^ o.^^:] ^d\^ 
^ ^ 207 wl-<^lH tll<^lBi7l- ^S^^^iq-. 
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<23> sfl^ i:-llo]Bl ^cflA-l A-ll^T?iE :^7l (segment sync) ^^<^1 tfl-g-^l-fe ^ 

7] tflsflAi^ ^c1t^><^1^ ^ FEC 2j-;^^<^l =^^351^1 ^^1=1-. 

2 tijE ^ 1 tijE^ Hs]S^(pre-coding)5]o1 , ^-^^1 1 ^1:^^ 4 ^v^fl h^s]^^ 
<y^^5]<^ 2 six:]-. oj^Til 3 til:^^ 8 ^^o]] nfl^g^i:]., ;EBfl 

^SDl(107)fe 12711^ C-llolBl ^S^^§l-7l ^ sfl 12711 

<25> 8 5111S TgEl#^Ai(i09)<^lAi ^71^1- -^^(Pl5LAl)o.^-^E-l x-llnT?iH 

^7l(segment sync) ^ ¥7l(field sync)5l ^7l§l- n]^ ^1^^(117)51- 

^'^m Hefl^^S ^J^j^i^. 3|-<a^ Ai:^^ 3xl-<a^ AVoj7l 

(111)^1^-1 ^T-«y^i:l-. ^1: ^^H^^ VSB ^S7l (113)^^1 a-^ VSB ^^a- 
(VSB suppressed-carrier modulation)^^!-. 7lx-li:fl^o^ 8-VSB ^M: ^H^^ 
RF ^*7l(115)<^l^i ^s}-^ ^^Slo] ^^^Ix^. 

<26> £2fe ^efl^ DTV =T^^^^1# M-Bftll^ l-elsoici-. 

<27> £^1^ ^^^-l, ^^^^l(100)S.^Bl RF ^^^1-^1(200)51 
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^^(201)<='11 S]n ^^^S., IF ^ ^#7l(203)<HlAi ifl 

^(IF) ^Bl^^ ^ ^71 ^5|.^7l- ^71 ^ Hfoi^g 4^ #^(215)^ ^ 

<28> x:f^^^, ^S.^ NTSC ^Bi(205)<=>flAi ^(comb) ^^il- *sfl NTSC 

7> ^]7]S\5l, o]^^o]^:\ ^ ^^1- ^^7l(250)<^lAi o]^^o]^ ^ ^^1- ^a^^C]-. 

<29> i^^^S ^^'^l ^l7l^ ^S^^ cIlolB] H^Sl^i T=lSt>l(209)<^l^i 

^E^eli cl^^^c]-. v]3.^^ ^]o]^ t-ilolE-l r^^B-]elHl(211)<^lAi v]om 

eltij^x:f. x:]-^^^ c-llolBl ^^-^ RS ^ (213) o\] RS i:^^^^]^^ tHojB] v]^ 

MPEG 7]-^^ ^o]^ sfl^^ 



^^o]] H]-^ ^o] dlolEi 27fl^ cl] o] ^ 

S^§H ^ 31371] 5] C^lo]Bl ^^^^1=1-. 

<31> ^ tllo]E-l :g = 5l ^ ^1^11 C^lo]E-l /-llniiiH^ ^7l ^^91 ^'^]^ ^7] 

^JKData Field Sync)^^i , n^^^l-^1 (200)<^1 '^l-g-S]^ *^-g- tHojEl ^1^^^ 
S^i-^l-Jl $X^. m^l 312711 cHojE^ ^ilni?iH^ 188 til-<^lH H^^^SH sfl^ 

31- FEC-g- 20 tllo]Bl7l- a^£l<>l $X^. A t^l^lE-l A-llnT?iH<^l t|lo]El^ 

C-llolE-l ^Blel^l tcfl^oj] ^71131 sfl^cHl S^Sl^l C^lolE-l^S ^^^^1^. 
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<32> z]- x-flnT^iH^ 832711 4] 1-5. ^^^11 4711 ^1:^ a>^msl 

(binary) ^Bfl^^l ^o]^ ^u.^:^ ^7l(Data Segment Sync)# ^l^t!:^-. t-llolE-1 
^■flm?!:^ ^7] ^s.^ MPEG S.^ 7}^^ t-HojE-l 51]^ 188 Hl-oi^ ^ ^ Hj-o] 
^7l wl-olEo^i ^^^rf. q-Tilxl 828 ^1- MPEG 7l-^^ cflolBl 

sfl^^l 187 hV'^'IS ^ FEC-g- 20 hV^IS"^! tll-g-^i:^-. o]j^ 828 ^1:^ 8 efligsl a] 
^^sj^t-ll zv 3 tilHS S^^cf. tcl-el-Ai 2484 al:E(=828 ^1-1'A3)71- 



<33> nsiq- ^2fl 8-VSB ^^^^^1^ ^^^^^ 7>^^11^ ^ i=l-^^S.(multipath) € 
^l-^S ^§11 ^ifl ^ <^1^ ^fl^«:^<^l^i Sfl^SlTll S\JL, o]s. ^S|l ^^^^1^ ^ 

<34> ^, tllolEiir ^11^ Sfl^ A<ao11 ^§11 i^^Cf. ^11^ 2fl^ Jl^ 

^Sfe ^^1-, -S-H^il, ^iBl ^ozf 7^0] ^t^, olsl^V ^11 

^ 2fl^ A^^S ^sfl #^Ss:l-^ ^S. ^^-^ M.^Jr^7] ^sfl 24.2 msi^W 

t-llolE-1 Al^^^# ^^§1-7] §1-^1^, ^^-g- t-ll^lB-1 Al^^^7l- ^4^5] 24.2 ms^ 

Hl-M-^ ^^51 $11^^ :a.>^v^ T?}^ ^Ai;^^lo^ ^m^l-^l^-l^i- Bum ^s. 

# 7>XlJl Si^l ^§1-71 nfl^oll <='me1-<='Hl^ ^^Jtt- ^ S^Cf. 

<35> c>l5l*!: '^l^S. 9m 8-VSB «o^^^ DTV «c]-4^ ^j^^l ^f^^n «j-A]o^ ^^^x^ 

78-11 



TOVdhreshold Of Visibility)* SNRCSignal to Noise Ratio)^l ^^>^1 

<36> 4>7l sfl^§>7l ^^fl^7fl^^ WO 02/080559, ^x^l^yfliJiJ: WO 

02/100026, -Dl^^^ ^«1^7ll«i3: US2002/0194570 -^<^1 ^^91 ^<=>]^]^ {-7, -5, 
5, 7} 3^^ {-7, -3, 3, 7}^ 47ll eH^So^ ^1: # 0]^=^ ^j-q.^ ^4^*]-^ 7l#ol 7fl 
^1S1<^ ^cf. ^51171^011 rcl-sig 7j-oi r-llclBi7l- nfl^^l^ ^l:Ol ^j*!:^^ 

S. 9in ^^91 i^-^ifl^ ^^o] ^eflo^ 8-VSB «j-^<^l tilefl # 

7mi:f^ ^.^l^c^l ^ 7j-oi rilolBl# {-7, -5, 5, 7}^ 47ll elM ^ 

o]^ ^-^S. % ^^^1^ 411- ^^'^l 37 energy/symbol'^lJL, 7J-01 cflolEi* 

{-7, -3, 3, 7}^ 47fl 511^ # *>M-S ^ ^^^=^1^ ^1: ^^<^1 29 

energy/symbolS^i , ^J-o] c^jolBl* ^-Bfifl^ ^1-^ ^^o] ^gflo^ 8-VSB «j- 

^-^)^] "11^ cIlolEio] ^A] ;5l^c:.] ^eflo] g-ySB y]"^ ^H] ti] Sfl Aj-tflaJO.^ ^V^^]- 
711 Sl^ ^"Stb ^11^ *^^l^i 'a^i^fl^lBl7l- ^BflSl 8-VSB «c1--^:M-1::1- t=1 ^ 

^ ^711 €1:^^ ^^l^^^-l 9X^. 

<37> ole-itt ^^1^^ t-llo]E-l5l- ^^51^ 7J-0I cflojE-lo] al^o] ^l-^^^S. ^ 

TOVl- T?>^7.l7lfe SNR^^l ^7l-€:l-7ll 5]J1, o] ofl p^e^ ^1]^ ^^o] 
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^]S. ^^^^] ^"l^y^Jl, 8-VSB 14^^ ^^^^Hl Tflt!: ^^^^^ 

(Backward Compatibility)* ^ ^^3^ ^£ 

<38> ^^^"i, ^ ^^^^ ^M^f ^^]^ n^^}7] 91%^ ^^^^i, 8 

VSB(8-VSB) «J-^* tcj-s.i^ cgtiV c-llolE-l ^ 16 -^-^ ^^i^^ 3.^^ ^J-^ t)] 
^£ W^l^ TOV# ^^^1^1 SNR* ^^fe DTV 4^^^ ^1-^1 ^ n wj-^^* ^fl^ 

<40> 41-71^ ^^^§>7l ^ ^^d]] rt\-^ DTV 

41-71 ^^1- 1^-11 '^l^i ^H^<^1 T:fl§><^ t-H^lB] ^^S. S^§>fe ^ 
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<4i> a-sjr, ^ ^^<^1 x^^r DTV ^^1^ "^Ml: t^joiEliq- yj-o] t|loiBl# S^^l- 

^ 7lX-lT^^ ^^^It-I^ n^^, 

o] ^]^^ ^^i^}^ '^l^el-^l^ n^iet, ^^^^1 ^l-'^l 

^ ^^3^1-^ r^s^ 1:^3.^^ ^^<^1 tfl§>cH tqxl^ tg^v 

^>7l tflolE-]oil cfl^l-o] i6Aj-Efl ^*l*!r4. 

<42> ^ ^^^^^1 tcj-^ DTV ^j-'^^ tllolB]^ y^o] tljolBl^ ^^§1- 

<43> att, ^ DTV t-ll'^^l^i^ t-llolEi^ 

^ ^^*>^ 7lX-]tl]^ ^^T^l^l^ ^1-71 

o] Al^ igo. ^^^sr]-^ ^I€5l-<=>1^ ^711, ^^^] t^^}o^ S^Sli V]3.^ 

^ H^Bii i^s^ ^7^1, H^sii t:^3.^€ ^^<^i T:fl§>oi ^^41- 

^>7l c-flolE-loll tl1*>o^ 16^>Bfl T^S^^ 

<44> lE^, ^ ^S^Ai {-7, -5, -3, -1, 1, 3, 5, 7} 

^ c^i^ §1-M-^ t-llolE-] y^^S. nfl^^ <^ti]: c-llolE-1 ^^a., 1641-Hfl H^^li S^S] 
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<^ {-7, -5, -3, -1, 1, 3, 5, 7} ^ n]o]B\ nfl^^ 7j-oi c-Ho] 

<45> ^ ^^'^'fl 4^1^, <ai^J: cIlolEiir 8-VSB^ ^g-^] t^jolEiir 16 

Hfl H^S^i ^, t11o]Bl 312711 C-llolBl Afl^T^iJE ^ <g:H- 

o^je^ A]^ 7^1 Ai-:^ H^iel^ 4^71^ ^^^£7]- ^o]-^ 7j-o] c11o]Eio] sNR'^l 

<46> Ol^l-^ tfl-g-^ ^ ^r^$] ^^lAl^Cl-. ^5:]S.S. ^^^>fe til^ ^ 

7fli^i^ ^^^^^ XI^ ^^14. ^ ^^M] 

^ ^ ^^Hl# ^Wel- ^Aic^l# «i7l^>^ s.^ ^T^^ ole^^ 

'^ISltt ^-^M^ ^7fl ^Xl^ ^^^^^^ <^}^^ ^2fl<^l 7fl^€ ^^1- ^■ 
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rf<y:*V 7]^^ ^-g- §1-H.^|e>:|^i?> 6>i^el- ^HH^^l<^i^ 

^i^l-*l-7l ^(ROM), ^(RAM) ^ Hi 'y-Aj^o.^ 

^^}7^^ ^^^s. ^ 9x^ yA^s. o]^^o]o^ *vx4. ^^^o^ y]^^ ^ ^ 
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<48> ^ ^^^^<^l^i, ^Mltb ^^^1 71^1]^ 71^^ ^«3^>7l ^ 

^^^5]^ ^ ^o^^}7]] <^7j^ ^^cHl o^sfl ^1^5]^ 7l^#ol ^^5]J1 ^ 
-S.^*!-^ ^^^^ ^^^71 tlfl^oll 7l^o. ^^^^ ^ o;^^ 0:1^^^ 

<49> ^>^^ ^^ ^ £1^2}- t:]-^^ ^Mi^ 

<50> £4^ ^ <a^^HHl DTV ^^^^1# M-Bi-ifl^ 1- el £014. £ 

ul-51- ^o] 4^Ai^^](4oo)^ ^lingEll-aijA-l(401), tllolBl ^clT^>olx-l(403), RS 
9l3.x^M405), 7J-01 olBlBltf|/s|l^ S^B-1(407), cIl^lBj <yBlsltt](409), 7j-sj. O]^ 
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131(411), ^^91 tilo]Bl ^-15171(413), ^^1=1(415), ^12^B]#^A-1(417) ^ 

^T-'y7l/^S7l/RF ^«:7l(419)# 
<5i> :£4ofl £^1^ t-llolE-1 ^^v}o]A](403), RS ^scl(405), 

(409), ^SCl(415), ^■ll2^B]l-EflA-l(417) ^ s^-^^ ^i-^y 71/^^7] /RF ^ 

^71(419)^ :El<^lAi ^gfl^ c^lolBl ^C-lT^-l^lx-ldOl), RS ^3.131(103), ^ 

o]B] ^BlBla1(l05), H^sl^ ^ST3l(107), ^Bl#^Ai(i09), ^i-<y7l 
(111), VSB ^S7l(113) ^ RF ^«:7l(115)^ ^"^^1-4. 



<52> xfllTgB]#EflAi(401)^ ^i^V ^^]^] ^11^(421) ^ t-HojE^ ^11^(423)^ 

^J-y l-5fln ^^(425)^ ;^1^<^1 

<53> ^^]'=>]^ sfl^(421) ^ ^J-^ i^fl<^l^i 3fl^(423)^ 188 «l-c>lSS] MPEG S.^ 

7>^tt ^'^]^ sfl^o.^ ^^^^ tllolEi ^^:E^o.^x-i ^Aj^ 71-^1^ 

Mt^, ^J-^ t-llolBl sfl^^ ^ ^(null) 5fl^^ a^*!:^-. ^(null) 

^ 2fl^ <ys]^ tflc^lBlC^ll- ^<^, "0")S. Sfl^olt:]-. ^ x^A]] 

<54> 7J-0I tljolB] #Efln ^S(425)^ ^ 7J-0I c^lolEl^ <^til- tHolB]^ 

ti]^ ^^:a.(NRP) ^ c^jolE-lS] 3.^ v]^ ^^:m.(i/2 1/4) tcj-sl- 

(T3l:£Al)^W-Bl ^J^^S]^ ^^^Ai ^lligE^^EflAi (401)1- s^^l-^ 4^^^^1(400) 
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<55> ^ll^Hll-^A-1(401)^ ^B.^ 7j-oi ^]o]^] 511^ ^ofl rel-el- ^tiV cflojE-] sfl^ 

(421), 7j-oi tflojEj 511^(423) ^ t-HojEi #gfln(425)l- tt^- . 

^Alc^l^A-] c^ioiE-l sll^^ ^^1^ n. 7^\^c;\] rt\-^ ^^1 ^ 

11 

<56> 0 < NRP/2 < 39 : 

<57> {s I s=4i, i = 0, 1, NRP-1 }, ( 0 < s < 156) 
<58> 40 < NRP/2 < 78 : 

<59> {s I s=4i, i = 0, 1, 77 } U {s|s=4i+2, i = 0, 1, NRP-79 } 
<60> 79 < NRP/2 < 117 : 

<6i> {s I s=4i, i = 0, 1, 77 } U {s I s=4i+2, i = 0, 1, 77 } U {s I 

s=4i+l, i =0, 1, NRP-157 } 

<62> 118 < NRP/2 < 156 : 
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<63> {s I s=4i, i = 0, 1, 77 } U {s I s=4i+2, i = 0, 1, 77 } U {s I 

s=4i+l, i = 0, 1,-, 77 } U {s I s=4i, i = 0, 1, NRP-235 } 

<64> NRP^r t-llolEi 7j-ol t-llolE-] sfl^o^l ^^^^ ^^91 ^^"^ 

^, ^ Ssfl^y ^ y^9l t^l^l^i sfl^^ 7fl^(Nuniber of Robust data Packet)^ 
^^ S^i ^^1 ^ ^(null) sfl^o^ 7ll^# 2.^ iJ^l 

0 ~ 312^ ^^1^. "U"^ ^ ^-fls^ -H-M^^ ^^1§>^, sfe ^ 

<65> BijolE-l sfl^S] a rq-^ ^^Hl^ ^*)-A]2S>f ^o] ^jo^ 

[^^-^ 2] 

<66> RPI = 312/NRP 
<67> RPP=f loorCRPI X r) 

<68> ^4)-^2ollA-1 RPI^ tljolBl Bfl^S] ^^(Robust data Packet Interval)^!^ , 

RPP^ ^^91 i^-ll^l^i ^^KRobust data Packet Position)c>lT4. floor(*)^ 
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<69> ^4)-^2<^l tcl-si^, NRP7> 1620131 ^J-o] t-HojE-l Wl^o] i/2<^ tifl , r^-^S] SI 



[a 1] 
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^o^^Unull) 
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o 
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(null) 
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7f^-?1(nvill) 
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^ Sll^(423)^ tllolB] ^13lT^>c:>l^-l(403)<='1lAi t:'>c:'1 5] , ^ Sfl ^ 

^ RS ^Si:i(405)<^l^i FEC# ^^20 wl-^lH^ sflB^E] ^^:^7} 

^cf. RS ^SU-l(405)<^lAi^ 187 wV'^lS^ cll'='lBi<^l FEC# 20711^ RS sflejE] 

ul-olH7> ^7|-5l^^^^ cflolB] * 207 ^}'^]^ ^5^^ 

ol cjlojEi 3111^011 tflsfl RS ^S^ol £]ol 20711^ RS 3^5]^! tll-ol:E7l. ^7}S\^ ^ 

ojEi l-eflnl- 7l^S tflojEiC^^JM. 5fl^)<^l tflSfl^i^ ^Bisltij £]jL, ^E-jBl 

^1 ^d-^l tjlolE^i^ t-HojEi tij^oll XZ\-S]- 207 Hl-'^m^ 511 7fl^^j 

£5fe £4^ 7j-oi oiE-le]B]/sll^ i^-^vfl^ ^^^Soji:]-. 

51 W]-^ ^^o] olEis]l3l/5ll^ S^Bi(407)^ 7j-ol t-llojEi -yEislSKSOl), ^11^ 

X^B|(503) ^ ^l3^Bll-anA-l(505)# ^^^c]-. 

^d-^ ^B-1S]13](501)^ 7j-ol tljolE-l Al^ofl 111-5^ yj-o] c^jolEi 
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3.^1 (405) S.^^ c-llo]Bl sfl^ ^ 7j-oi c-lloiBl sll^oil tfl^A-^T?]: n}o]^ ^ 

^^j-rf. ^'^]^ '^^^^(501)^ M-3, B=69 ^ N=207^ ^^^]^^ 7} 

9X^^, tllolE-1 3111^ ^ ^(null) 3111^^ w1e]37 ^^jg. jzfl 

^<=H1 cflSfl^i^ ^Bi^ltiJ^ -^^JttX^. 

^J-^ tijolBll- ^^el^i:]-. sfl^ a^Bl(503)^ ^J-o] c-11o1b1 ^b] a) tf| (501)S. 
^B] 184 w]-o]E=. ^A]^ 184 H|-o]E yj-o] i:-11o]e-1o1] x^gfl 27ll^ 207 w]-o]e 

tflojEi ^e^^ <^7lAi, A^^j^ 207 Hl-'^m tfl'^l^i 1:^^ ^ wH1:eoii 

7>i 4 tijs, <^1# LSB(6, 4, 2, 0)^ ^J-o] c^lojE-loil i^-g-^cf. ^n] 

^1 4 tilH, <^1# MSB(7, 5, 3, 1)^ ^^5] ^o.^ ^^^^1=]-. ^€ , 

207 wl-^^lH t:-11<^1b-1 z]-z]-oilA-i 184 uj-ojE 7j-<?l t-l] o] e-] o^l tfl-g-§>^l ^fe aj-'^lS 

^^5]^ SllBi Hl-olE t^jolEi ^ RS sfle^B] wl-olH^ olo^ tl] o] E^ 7]- 

<76> ^^-^S, sfl^ x^El(503)^ ^S^^^ 207 tilc>lBl 1-5^ z^-z]-o] 

sfl^ S^Bi(503)^ ^z]-o] dlojEi ^e^oil "0")^ ^^^^1 20 
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\S(\o]B\ ^^Bl 71(413)^ ^1-71 20 wl-^lH^ RS sfl^lH] ^^^S. M^^^. 

<77> S.^ ^oj- o;^^ wl-o]E ^^jcHl^ ^^itflS 184 til-ol:E yj-o] cHoIb]^ 

^flo^^ ^ oj,^^ Sfl^ ^^Bi(503)fe 7j-ol t-HojEi tll-ol:^!- Afl^o] 
^S^^^ 207 WHIS ^^'=^1 ^T-<ys:>7l ^o]], ^^]7} SflelB] ial-o]E 

<78> i^l-sl-^i, ^J-^ ^^ie]^ ^ 47fl 5ll^(4 X 207 wj-'^lH) ^J-o] i;^lolBl7l- sfl^ S 

9i^i(503)^ 'a^S]^ 311^ S55^K503)^ cIlolEi tij-o]^ ^ rs 

slls]B] Hl-ojH-g- t^jolBl wl-olH^ ^^^^ 9711 sll^O X 207 wl-c^lH)^ 

#^^1^. 97fl sfl^ ^^-^ sfl^ a^Bl(503)S "y^^fe ^J-^ t^lolBl 

^ 92 til-^lH# a^*!ri:^. 

<79> tt^, z]- sfl^ofl RS jxflelBl Hl-olE-g. o]o^ ^'^]^ ^}^]^^ ^^1 
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I^^^ 3] 



<80> m = (52 X n + (s mod 52)) mod 207 

<8i> ^^7]^-] ^^ vi\-o]^ ti]^^ ^ 207 31)^^ ^S]E1 tij-o] 

H i^-EfiflJl, n(= 0 ~ 206)^ wl-o]^^ ^ z]- sfl^o] wl-olE ^i^olp^, 

s(= 0 - 311)^ ^ tjlojEi ^:B<=H1a-1 7J-0] dlojBloll SflT^Sl-ir ^-flriTaH, ^ ^ 

«J-4> ^Sfl sfl^^ Tn>xl^i- 20 wHS^Hl i:fl^«: ^ sflB^El ^^1, ^■ 

m ^ n = 187 ~ 206^<^1 T:flsfl^i 7^1 ^ ^4(^1 n ^11^^ 20 ti>^l 
H<^1 ifl-i-W). 

<82> <^1# #c>1, s = 0 ^ n = 187 ~ 206^ tfl^*>^ sfl^ 0<^1 tfl*); sfls]B] v}o] 

H ^^1^ 202, 47, 99, 151, 203, 48, 100, 152, 204, 49, 101, 153, 205, 50, 

102, 154, 206, 51, 103, 155S ^<H^^. '^'l^ ^s]B] ^^]7} 202^^ 

^}o]^o]o]oi^ v]]o]B] 9m^^(409)^ ^B-lel^j yl-o]^ sy\^]y} 5)]^ 

187-^1 206<='l ^^IW. -n-^l-^>7ll, ^ sflelH] vi\-o]^ ^^Ife 

ti>c^lH ^^1^11 x>fi]^> ^ ^ m 0, 1 ^/^fe 27]- € ^ 9X^. ^ 

^ ^^Hl ^l-B^^l-^ sflB^E] n}o]^ ^(^^ ^7}m ^ 9X^. 
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^1^1 20711 m ;^1^^>^ 3l-^^<='ll^i s mod 52^1 ^o] i ^ j ^ o]}^ 

§>i4o]ig 20711 m ^ ^ <U^^ 0, 1 27} ^t}, 

<83> <^1# #1^, s mod 52 = 0^ ^-^<^1^ 20711 m 2.^ §11^1 hI-oIeo^ o^^] 

(0, 1, 2)# M-Bl-i^^l i^sl-^i 20711 ra ^ ^-^1- sj|5lH:| v}o]:^ o^^] 

S. ^ ^ 9X^. 

<84> s mod 52 = 1^ ^^^1^ 20711 m ^ ^ ^}^^ Om^l v}'^]^ ^^1)-^ 

^ ^H, ^1 n 186 - 206^1 ^-el-^i , 21711^ 

m ^^<=>1 Tll^^lJl sflu-l wl-o]^ ^^1^-011 o.^ m sf^mcf. M-^^1 2071121 

m iJ^^ sflelBl h>o1:e ^^1^ xl^j^r]-. 

<85> ^}^7MS., s mod 52 = 2^1 ^^<^1^ 20711 m iJ: ^ 27ll7> 0 ^ K^llt:-! v}o] 

H ^^1)^ SlTil, o] ^o.^ ^ 185 ~ 206^1 ^'^'d^. 

Ai, 22711^ m ^'^'l 711^51 Jl silul v}o]^ ^^1(0 l)<a m s|-7l€^. M" 

^^1 20711 m sflelH^ wl-'^lH ^^IS. ^l^c^€^. 

<86> a2fe 7j-oi tljolBl A-11nT?iH^l ^^Hl n ^ M-Bl-^fli^l-. 



IS. 2] 
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#?3]Ai(505)^ ^-)ll^E]#EflAi(401)^ ^^i^f 

<89> t]-X\ :£4# ^H] o] ^B] 5^ tf| (409)^ ATSC A/53 S^^l tcj-el- ^J-^ 

t-ll'=>lB-l #eflzL ^ <a^/7j-<?l c-iloiE-1 ^^^$] ^^m^A §1-71 ^ 

§11 ZV BllolE-l ^H.^ '^^^ ^ilni?lH# 1^ cll<^lEi 5ll^#^ i::l-Al ^}o]^ ^ 

^-11^1^1 ^nn^ ^m^^m: 9m^^ n^]^ ^m^^ 

(409)^ T^^fe ^J-^ 1^-11 '^'iBl ^Bl si Hi (501)51- -B-^Vt!: ^^x:l-(-£6 
M=4, B=52, N=208). 

<90> £7^ £4^1 oi^t:^oi ^Hl«l i-l-Bl-ifl^ £i^oil S 

wl-^ ^^1 7J-SI- ^ST=l(411)fe ^x^ll^o.^ ^^711, <^11- 127^9] ^<at!: 

7j-Sl- ^Si:-l(411a i^^l 4111)71- ^j-Sf ^^i:-l(411)^ ^Blsl^J^ 

21 ^J-^ t^lo]Ei #elln# 7lsS <a«]:/7j-oi c^IoIe^^ s^ttt^f. t^l^^lB^ ^Bl^l 
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tf|(409)S-^Bl c)lo]Bl^ 12711 oiscl(411a i^^l 4111)^1 

^^1-^^S- w>o]E '^^S\x^, 2 tilH(Xi', Xs')^ "a^/^j-^ tll-^lBlS 2 til 

S(Xi, X2)S S^Sl^ "^Mt/^J-^ tll'='lBl# ^3>a^t:l-. <^1# #<=H, ^^^^ tils 

Xz'^ MSB(7, 5, 3, 1) 3.^ til^ LSB(6, 4, 2, 0) ^^H.olx:l-. 

Hl-^l- ^o]^ -ajy]- cllolBlSl MSB(7, 5, 3, 1) ^ LSB(6, 4, 2, 0)^ S. 
^ ^^M. tllolE-l# a^^>jL $X^^^, ^^91 tllolBl^ LSB(6, 4, 2, 0)^ ^^M. ^o]^] 
# X^^>J1 ^Jl MSB(7, 5, 3, 1)^ «asl a^§>JL 9X^. 

<9i> o]3.i:i(411a i^^l 4111)o11a-1 3.^^ ^^/^J-^ tfl^lBl^ cf^l H^el^^ 

T=l^BlSl^JSl<H t-llolE-l^ c-HojBl ^■15171(413)1- til-c:>l Sfl ^^s:^ S^Sl^^ 

^Si:-l(415)^ ^^SlJi, 7J-01 t:-iio]e-1 ^j-o] c-11o]b1 ^-1 b1 7l (413)# 7-1^ H^^li 
9l3.V^(415)S. 'a^^cf. <^1 31-^j^l^i 12711 7j-g]- olsul(411a i^^l 4111) ^^^] 
3.^^ -^ti]: t-llolE-l ^ cllolEiir ^^m^S. H€sl^^ "ysc-l (415) ^fe 

^J-^ t^l^l^l ^^5l7l(413)S 'a^^^. 

<92> cfAl £4# ^SSl-Tg, B^sl^i ^SCl(415)^ ^711 ATSC A/53 S.^^] 

s\<^ 9X^ s^sli ^su^^i- ^'a*>cl-. :£^^1 :£^l^^lfe ^^^M-, 7j-gj- o]^ 
u1(411)^ ^-^^ T^M7l-xl^ :^efls^^^ ^Si:-l(415)£ ^^7ll , <=^]m ^o] 12711^ 
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^'U^ jE^sl^i 913.^^7} ^ms. ^^^^1=1-. ^^91 i^fl^lB] ^-15171 (413)1- wl-oisfl 
H^B^^i <^3.U\(415)S. ^^51^ t-llolBl ^l-(Xi, X2) ^J-^ tflo] 

^^el7l(413)# 7]^ S^^l^ ^St:-1(415)S ^^^^ ^^91 tflolB] ^l:(Xi, X 

2)^ 12711 :^elsl^^ ^St-lS 'a^^i^, :S€sl^^ ^scl(415)fe 'y^sl ^l:(Xi, 

Xs)^ 8i\M ^^S. H€sl^^ <y5i^t!:x:l-. 12711 H^sl^n ^SU^ zl-zl-ofl o^^pfl o] 

3.^^ 8511^ 411-^ ^^1-^^S. ;^ll2^Ell-ej|A-l(417)S "^^^^lol ^x-H^^o.^ 
eli ^Bisl^Jol ^sj^cl-. 

<93> £4^1 Ol^T^I ^ H^Sl^i ^SCl# ^^§1-71 ^ig^ll^f. 

^^51 Hl-iSl- ^ol, yj-o] tllolE^ ^^5171(413)^ ^d-^ tilolE^oll i:)! Sfl ^^^}7] 
^^<>\] ^j-Sl- <?]scl#0(411a)^ S^sl^^ <?]Si;-l#0(415a)^ 711^^^ ^Tll 

<94> ^711 ATSC A/53 a^^l ^i^^<^ 9X^ wl-51- ^ol, H^sl^i ^SCl(415)^ 

Hsl S^Bl^^ ois^ ^ 411- ufl^g ^5^0. ^^^4. Hsl s 

^ 1:^1 ^ :^sfl5l>^ ^5^^ xl<a^(<^l# ^oi , 12 ^1;^ xl<g^)^ ;^-l 

^1-§>^ 5llxliEi(Di, D2, Ds)!- 

<95> y^^- ^l^i:-1#0(411a)^ t^lolE-l ^E-l5lHl(409)^-f-B-l SJ^^^ 2ylH(Xi ' , 

X2')^ ^^/^d-^ 2til:E(x,, X2) "g^/^d-^ tllolEi S^§>31, H€ 
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<98> £^1^ ^<^1, ^J-S]- 9l3.v^ (911)^ Xi'^ X2' ^ Xi' ^l-g- 



^}<^ ^^3.^^ ^1 7-171^ ^3^. ^ <ySCl(915)^ 3.^ ^ Z2, Zi# 

§H ^S^^ ^l-(Zo, Zi, Z2)^ {-7, -5, 5, 7}^ 4511^5. #^§>7ll ^ 

{-7, -5, 5, 7}^ 4711^ 511 Aj-g-^o.^^^:) yj-o] c^jolBl^ q-Bfi^^ 4]!-^ 

sj^ :^^o] ^eflo^ 8-VSB yJ-^-^l tilsfl ^7}^v}-^ ^^l^^l 9X^. 
<ioo> ^, til^lE^^ {-7, -5, 5, 7}^ 4 efl^ ^Jl" ^ *>M-S. nfl^^v ^ 

^1- ^^<^1 37energy/symbol'^l ^^fl^ 8-VSB ^^^^] #7l-t!:T^. 
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^^S. y^di^}7\] ^<U^ ^fl^ ^2flSl 8-VSB «j-^<^l ti]^ ^q-tb 

^sfl^ TOVl- Ti>^Al7l^ Sm^] ^7}^} A] s\jL, o]o\] tci-e^ ^1]^ ^^o] 
;g^<^l£ ^^^^1 x-1§>^ ^ $Ial, 8-VSB tj]^ « 

^^^j (backward compatibility)^ ^1^^ ^ ^^'^'^'l ^^3^ ^i^f. 
<i02> ^ ^^-^Hl^i^ ^J-^ tilo]E-]oll t^^■<^ 16 ^>Bfl^ H^el^i 

<io4> 4^ ^'^l, ^J-si- ^^ci(ioii)ofl y^9l ^'^]^ ^3^^^ ^Hxi^e] 

D4, D5I- ^7i-§H Xi'^ 

<i05> Xi'<^l ret-S ^^^1(1015)^ #^ i^-g- AA a 
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<108> ^32] 16 ^J-^^ ^«j-^4^^1 SlSflAi T^K+^C]-. 

I^^^ 4] 

<i09> S = D4X 8 + D5X 4 + D2X 2 + D3 

<110> tb^, ^^91 tflolEi ^J^^^ ^Sfl ^7|.^o.^ A>-g-^ 5flx]^^Ei D4, Ds^ 

t-ll^lBl7l- 'i^^Slir ^^<^1^ n -a-^ ^^1 ^§1-^1 'a^'^^l ^^ ^S.S>\- 

^-^ 41-^^ as^ aei^i- ^^4. 

78-32 



IS 5] 









a 




■ 2"' 


^3 




S 




'-f- 


8 








:l2:' 


.L3 


:14:: 


15 




■1 






































; &■ 




3 


T 




-7 


? 


■ix. 




"7 , 
1 




■•--7'i, 

I; 


3 


I 


3 




--■5; 




; 1 




7 




■7 










5 




5 




S 




v5- 


- 1, 



[X 6] 





1 1 




1 


% 




4 


:.5 




:-7 ' 


a . 










i:-:; ' 














































Li 




































1;: 


u 






5 

























^SlS. H^Sli l^^SCl ^ 5)11 ^^^7l# ^7ll§><ii 

7]^ ^^^^ 711^1: =^ ^c]-. 

<114> £11^ ^ ^^$] a i::!-^- "a^^Hl*^! 7j-ol c-flolB-lS] S^Sl^^ 3.^ l" 

<ii5> SA]^ a]-^ ^vo], yj-g). <yscl( 1111) oil 7J-01 t-llolBl ^^^^^ efl^l^B] 
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7 ^ as^f ^x:]-. 
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<119> S.72] 16 ^«j-^4^^1 ^sfl^i 7^1 ^-gC]-. 

<120> *!r^, 7j-ol t-HojEi ^^Aj^ ^71-^^^ efl^l^Bj D4, Dsfe 

t-llclBl7l- '^^^Sl^ ^^^1^ =L ^o] ^^Ti^ oj^oll #^ ^S.S\- 
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<i2i> ^ ^^H1<^1 al-el- 16^>Bfl H^el^i ^l-g-*>^ ^^91 t11o]Bl# ^S^^^V^ 

a?:^!- S.S^ %S:S. H^sl^^ ^ ^S. efl't ^^J7l# ^7fl5r>oi ^A] 

<i22> £12^ £4^ 7j-oi c-HojEi ^-1e]7l<^l TzflsV l-e^sojcf. Si^oi] ^a]^ w}^]- 

^o] 7J-01 cilojBl ^-1^171(413)^ tflolBl c]^BlslH](l203), RS ^SCl(1205) ^ ^11 
olBl 1207)1- ^^tti^l-. ^J-Sl- ^3.i:-l(411)<^lAi 7j-oi t-)] o] e-] (Xi , 

X2) ^ ^J-^ tflolE^ #efl:i^ til^lB] i:q<aF|elal(1203)<^lAi i:^1o]e^ o] e^ ^1 c>1 

<123> ^T^^ vi}S>\- ^o], sl)^ a^Bl(503)c>1lAi ^jAj^ 207 Vi}o]^ ^o]B\ 

^^M-S. ^^^^ 20 tij-olEy]- ^<y£]eH 9X^^, RS ^^e](1205)fe 20 ^} 

ojH^ RS sflelB] ^^^^ ja^lltt^. RS sflslE^ ^j"^ cl] 

<^1B1 sfl^^ cHlojE-l ^Bl5lHl(l207)<^lA-l CfA] oiBjej^J ^^S. H^^l 

<124> rfA] £4# 'U^ t-ll^lB-l ^ 7j-oi c-ilolE-]ir ^12^E] a-] (417)<^1 

^7lS]- -^^(T^l^Al) o.^w-Ei (segment sync) ^ ^H. ^7] (field 

sync) ^7]^ tils Al^^^^q- S.^]<^o_^ ^S^^^i^. ^1^ 

^i, s|-<a^ ^i-*a7lo1lAi ^a-'y^i^. ^1- iS^^ VSB ^S7H1A-1 
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VSB ^'y-^ ^S^i^. 7l;<-lcfl^S] 8-VSB ^1- ^^S^^ ^^^^S. RF 

<125> £13^ ^ ^^ofl 0:1-51- £4^ t^lolEi ^ 

^sr>^ ^-flniaH^ 7l^aj^S ATSC A/53 ^-H^T^S^ ^*a§>^. ^^a-, ^-113. 

T^W^^ 104 ^1-<^1 «ll^§>fe <^1 til (reserved) '^^<^l^i 12 
^l^tt 92 411-^1^ ^J-y i^fl^l^i 4€^>7l ^*!r S.^S]o] ^cl-. 

c^jolBl 51]^^ 4^*1-71 ^^-M-^ 1^ 7j-<y t-HojEi^ ^tiV t^jolE-l 

51 til ^ ^j:S.(NRP) ^ 7j-ol c^lojE-lol til^ 1/4)1- X^tbi^l-. 

^#51^ til-^ ^^^1, ^ ^^^^ ^^AHloll rt|-$ ^Al^^l^ 7J-01 c-iiolBl 

^^§1-71 ^^.e-S-^B] 7j-oi tiioiEi #eiizL# ^s^j§>ji, ^^^1-^1^ ^^^^^fe 

7J-^ t^lo-|Ei ol-g-§>o^ ^^SlSl^r CIl'^lBlyl- ^^o] ^o]^ sfl^olx] 

<126> :£14^ ^ <a^^HHl ttj-S DTV ^^^^1# M-^i^^ l-gl£ci]c|., 

£^1€ til-^l- ^^1 ^^^1-^1(1400)^ -^^(1401), IF €Bl ^ ^#71(1403), NTSC 
€^1(1405), «5l^el-<^l^i(1407), S^el^ 1=1^1=1(1409), ^^]^ ^9l^'\'S]n\(Ull) , 
Bfl^ a^Bl/7j-oi rl o] El e) 13^(1413), RS 1=1^1=1(1415), ^<^]^ i=l ^i=^i^>ol^-l 
(1417), cligEl#a]Ai(i419), ^7l ^ Bl-ol^j #5^(1421), ^7l i=l^ul 

(1423) ^ ^-1H^(1425)# ^^*!ri=l-. 
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<127> ^^(1401), IF €Bl ^ ^#71(1403), NTSC ^Bl(1405), v]'^^]^^] 

(1411), RS tqst|(1415) ^ ^ Efo]T3j 1-^(1421)^ £25] ^i^(201), 

IF ^ ^#71(203), NTSC €^1(205), ^9l^]^n\(211) , RS 

(213) ^ ^ B^-oji^J 4^ l-s^(215)^ ^<U^ 7]^^ 

<128> ^7] r]3.c1(l423)fe £^1^ 1^11^1^ H5fl^5] A-flziT?iH# 

S>o^ til (reserved) '^^'^l 9X^ 7^91 sfl^ ^j:e-(*!r tfl 7j-oi c^j 

^ ^■]1<^^(1425)^ ^4^*!rx:l-. 



<129> £15fe £14^ tfl^ l-^£o]x:f. £^1^ ^'^'l ^l'^^ 

(1425)^ "^Mt/^J-^ tflolBl ^3^^71(1501), cflc^lBl 51^1(1503), H 

^sl^^ 51^1 (1505), ^1"^ wl3l(1507) ^ ^l<a <^^7l(1509)# a^t!r4. 

<i3()> ^tiP/^j-^ t-ll^lBl #Efln ^3^^71(1501)^ ¥7l cl^cK 1423)5-^ 
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